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The  current  transformations  of  the  Romanian  agricultural  sector  have  imposed  new  paradigms  in  using
the  land  resources.  The  objective  of  this  study  is to  assess  Romanian  agro-food  products  competitiveness
on  world  market,  in terms  of  land  use  changing  paradigms.  The  research  question  is whether  the land  is
cultivated  with  crops  which  are  competitive  on world  market.  For  assessing  agro-food  competitiveness,
Balassa  index  is calculated.  The  ﬁndings  show  relative  performance  for barley,  maize,  triticale,  wheat,eywords:
griculture
and patterns
allasa index
gricultural structures
ood products
poultry  meat,  oilseeds,  and  tobacco.  But the  areas  cultivated  with  barley  and wheat  decreased  in the
period  under  analysis,  although  these  products  have  highest  relative  performance  of exports.  The paper
also  proposes  structural  changes  of land  use  needed  for encouraging  those  crops  and  products  which
have  high  revealed  comparative  advantages  on world  markets.
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ompetitiveness
. Introduction
Analysing the agro-food trade competitiveness represents a
andatory step in reconsidering the existent agricultural produc-
ion structures in their way to adapt on a free market economy
emands imposed by a more profound approach of the agricultural
aradigm shift. In the recent years the agricultural competive-
ess has been more associated to the inland agricultural sectorial
ransformation and to the agricultural productivity and in a larger
anner to the international trade paradigm.
The Romanian agricultural competiveness is a debate full topic
n the context of the late sectorial reforms’ during the country
ccession and convergence to the EU-28 agricultural model. In
his context, agro-food trade competitiveness as a vital compo-
ent of a total economic competitiveness requires a more thorough
pproach in the process of land use valuing potential. Under-
tanding the agricultural competitiveness improves the inland
gricultural structure development in order to value the most
ppropriate crops cultivation with highest productivity.
As (Andrei and Popescu, 2014; Ciutacu et al., 2015) argues, the
gricultural sector holds a major place in the Romanian economy,
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with an important contribution to gross Domestic Product (GDP)
creation and also a key role in international trade. The importance
of agriculture in Romanian economy results from its share in GDP,
labour force and rural community’s impact. Laza˘r and Laza˘r (2016)
analysing the trends in the evolution of Romania’s agricultural
resources in the context of sustainable development highlights the
discrepancies and the need for sectorial convergence in valuing the
agricultural potential in order to achieve high levels of competi-
tiveness.
Numerous studies (Vasile et al., 2015; Andrei and Popescu, 2014;
Leonardo and Mihai, 2008; Popescu, 2016; Vasile et al., 2016) con-
cerning the role and impact of agricultural economy in an emergent
economy as Romanian one highlights the massive sectorial trans-
formations during the land reform and adaptation of the production
structures to the new free economy requirements. Another studies
as (Popescu, 2015a,b,c) insists on complementary aspects in draft-
ing an competitive economic paradigm, beyond the agriculture,
as ICT’s potential in reducing GHG emissions through sustainable
manufacturing technologies (Popescu, 2015a) in implementation
of citizen-oriented services (Popescu, 2015b) or the role of multi-
national corporations in global environmental politics(Popescu,
2015c).
The research starts from the premise of the signiﬁcance of agri-
culture in Romanian economy and from the importance of external
trade with agro-food commodities for Romania. The external trade
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.
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as a determinant role in Romania’s trade balance, for both exports
nd imports, especially due the accentuated dependence for the
mported food products.
A close sectorial analysis (Ion et al., 2008; Gavrilescu, 2014)
eviles the fact that, on the one hand, the agricultural potential
xceeds domestic needs, therefore surpluses of food and agricul-
ural products are exported to world markets. It is the case of live
nimals, cereals, wine, tobacco and other products. On the other
and, agricultural production is seasonal and Romania must import
ood products in winter, such as vegetables and fruits. Hereinafter,
he exports with agro-food products are analysed worldwide and
n Romania, to have a better inside on trade competitiveness.
As it is argued in literature (Grundy et al., 2016; Crowder and
eganold, 2015; Crescimanno et al., 2014; Kim and Lee, 2013),
nternational competitiveness is largely discussed in research arti-
les, governmental reports, economic policies and press. It is
eﬁned by (OECD, 2007a,b) as “a measure of a country’s advantage
r disadvantage in selling its products in international markets”
OECD, 2007a,b). On the other hand, according to European Com-
etitiveness Report (2010) international competitiveness refers
o “the ability to export goods and services in order to afford
mports, and hence it will be summarized by world market shares”.
European Commission, 2010).
Despite the fact that in studies were presented different meth-
ds of assessing competitiveness, this research focuses on foreign
rade competitiveness analysis using as preliminary method the
elative competitiveness advantage (RCA) methodology designed
y Balassa (1965) and grounded in the conventional economic trade
heory.
In literature, are available researches on Romanian foreign
rade competitiveness, with limits, approaches and contradic-
ions which needed to be reconsidered and further analysed in
 wider approach. Yilmaz (2003) showed that Romania is highly
ompetitive in terms of export performance in raw material and
abour intensive goods; while it still has comparative disadvantages
n exporting of capital intensive, easily and difﬁcultly research-
riented goods.
Also (Herciu, 2013) calculated the revealed comparative advan-
ages for Romanian products on European Union market and
bserved that it has a competitive advantage against EU -28 on
aw materials (RCA = 2.04), on machinery and transport equipment
RCA = 1.12) and other manufactured goods (RCA = 1.28). These
esults show the trade competitiveness for all industries, but we
re interested to ﬁnd out the performance of agro-food trade.
As it was already proved in literature, it is important to study the
ompetitiveness of agro-food products, as a determinant factor to
mprove the general economic performance, taking into account
hat external trade with these products has speciﬁcities which
esults from agricultural importance in assuring food security of
 country.
Even in WTO  negotiations, agricultural products play a special
ole. In the last few decades, the WTO  has been making coher-
nt efforts, on the one hand, to liberalize agricultural trade as on
he grounds that it would contribute to the growth of the global
conomy via specialization and expanded production and trade,
eneﬁt consumers around the world, and stimulate farming sec-
ors in developing countries by enabling them to access markets in
eveloped countries” (Moon, 2011).
On the other hand, liberalization of agricultural trade has been
riticized. First of all, agriculture is the main source of ensuring food
ecurity of a country, and, therefore, social and political stability.
omestic production has, as main direction, internal consump-
ion for assuring food security and, afterwards, the surpluses are
xported. Secondly, agriculture is at the forefront in managing
 wide range of natural resources: land, soil, water, biodiver-
ity, forestry, and, as a consequence, proper management of sucholicy 61 (2017) 293–301
depletable resources is highly important. Thereby, sustainable agri-
culture concept and food security of future generations have been
promoted (Khan and Hanjra, 2009; Tilman et al., 2002).
In the context in which the food demand is projected to double
by 2050 due to population growth to 9 billion (Godfray et al., 2010)
and due to rising income emerging economies, the need for sustain-
able use of agricultural resources becomes particularly important
in considering the burden the world agriculture faces in terms of
meeting the increasing food demand. This is the reason why  agri-
culture has a special role in external trade, as seen in the box system
in the Uruguay Round Agreement on Agriculture (AoA) that admits
inherent limitations in the degree of trade liberalization in agricul-
ture and allows member countries to use farm subsidies or border
protection.
In conclusion, such features of agriculture makes its relation
with international trade special: farm subsidies affect comparative
advantages between countries, liberalized trade has implications
for sustainable use of natural resources (land/soil, water), the need
to ensure food security in less developed countries and the neces-
sity to increasing demand of agro-food products due to world
population growth. In this context the main objective of this paper
is the analysis of the Romanian agro-food trade competitiveness
from the perspective of the relative competitiveness advantage
(RCA).
This study investigates the revealed comparative advantages for
agricultural products exported by Romania on world market. The
results will be then discussed considering the dynamic of agricul-
tural sector in those regarding the areas cultivated with main crops.
The ﬁndings could indicate whether the Romanian agriculture is
oriented to those branches or commodities which are competitive
in international trade or not.
This paper comes to ﬁll in this gap and to investigate the
trade with agro-food products in order to rank products and crops
depending on their competitiveness on external markets. Further
on, structural changes in land use are discussed and masseurs
needed to be imposed for increasing the areas cultivated with crops
competitive on external market.
2. Research methodology
Economic theory proposes several models for assessing foreign
trade competitiveness. Two of them are more often used: Ricardo’s
theory and Heckscher-Ohlin’s theory. Accordingly, the comparative
advantage of a country is determined by the abundance/scarcity of
a resource or of an product. The model Heckscher-Ohlin essentially
says that “countries will export products that use their abundant
and cheap factor(s) of production and import products that use the
countries’ scarce factor(s)” (Blaug, 1992).
The model Heckscher-Ohlin has been extended by many
economists during the years. Among them are Stolper and
Samuelson (1941), Vanek (1968), Balassa (1965) and Jones (2000)
who suggested how the basic core of real trade theory can be mod-
iﬁed to take into account the increased international mobility of
inputs and productive factors. Without insisting on further models
in assessing foreign trade competitiveness, in this paper it was used
the method of relative competitiveness advantage (RCA) computa-
tion and analysis.
During the years and ﬁeld experience the measurement of com-
parative advantage using the theory of Heckscher-Ohlin proved to
be difﬁcult, the economist Balassa proposed a formula for deter-
mining the comparative advantage, aiming more to identify the
comparative advantages of a country and less to identify the source
of this advantage. The concept of revealed comparative advan-
tage, introduced by Liesner (1958) and reﬁned by Balassa (1965)
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Table  1
Romanian agricultural products’ exports, 2009–2013 (thousand dollars).
Comodity 2009 2010 2011 2012 2013
Barley 83,761 125,706 202,289 197,865 296,937
Flour, wheat 3555 9782 2324 2250 5115
Maize 347,678 514,527 805,072 766,830 970,870
Millet 73 183 11 92 34
Oats  108 116 301 1189 1447
Rye  878 169 262 454 302
Sorghum 1996 871 1671 5219 1789
Triticale 147 111 940 3307 4552
Wheat 422,720 503,065 430,919 699,123 1,298,522
Beer 8695 8443 13,375 13,146 20,544
Beverages 76,757 85,187 104,139 102,904 117,522
Butter 343 1394 1868 1441 1343
Dairy Products + Eggs 39,160 58,227 69,094 103,314 126,799
Fruit  + Vegetables 126,439 201,669 207,378 200,368 238,966
Meat and Meat Preparations 143,427 228,519 378,375 421,465 406,541
Meat Bovine Fresh 3441 6885 24,322 34,403 21,523
Meat of Swine 2653 9528 14,117 38,648 42,301
Meat Poultry Fresh 66,902 104,616 210,750 222,548 181,949
Meat Sheep Fresh 10,589 22,277 21,469 7672 12,654
Milk  Condensed + Evaporated 16,224 19,671 24,592 16,927 8809
Oilseeds 526,699 756,175 1,137,043 549,149 1,028,803
Pulses 641 2209 1380 1456 1082
Rice  9337 23,027 27,440 16,517 15,237
Sugar and Honey 92,171 176,945 230,125 165,888 152,482
Tobacco 510,009 508,600 636,399 598,080 682,717
Wine + Vermouth + Sim. 21,608 17,704 20,430 21,249 23,510
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ource: authors based on FAOSTAT (2015).
s widely used empirically to identify a country’s weak and strong
xport sectors (Hinloopen and van Marrewijk, 2004).
In literature the relative competitiveness advantage (RCA) it is
nown as the Balassa index.1 A comparative advantage is “revealed”
f RCA is higher than unity. If RCA is less than unity, the country
as a comparative disadvantage in that particular commodity or
ndustry.
As (Greenaway and Milner, 1993) notices, the main incon-
enient when using Balassa index refers to its partial accuracy
s a consequence of overlooking the imports, especially when a
eaningful share is related to it (Greenaway and Milner, 1993).
oreover, this parameter has an asymmetry of the values due to
heir variation from 1 to inﬁnite for products and branches where a
ountry holds a comparative advantage for exports, but only from
ero to one for products and branches with a comparative disadvan-
age (Grigorovici, 2009). Even so, this index has a wide applicability
n the specialty analyses and will be used in this paper as well.
or agricultural commodities, RCA represents the export weight
f a certain agro-food product in the export amount of ensemble
gro-food products, including the respective product, divided by
he export weight of the same product in the world export value
f agro-food products. For caring out the research the data form
AOSTAT database and World Bank (2015) were employed.
. Results and discussions
.1. Empirical evidence of Romanian agro-food tradeValuing the agricultural potential requires a high degree of
ectorial competitiveness. Agricultural production valued as trade
1 The primary form of the index is Balassa (1965): RCA =
(
Eij
Eit
)
:
(
Enj
Ent
)
, where E
re  the exports, i represents the country index, j represents the commodity index, n is
he set of countries and ﬁnally t is set of commodities In other words, the RCA is equal
o  the proportion of the country’s exports that are of the sector under consideration
Eij/Eit) divided by the proportion of world exports that are of that sector (Enj/Ent)
Fertö and Hubbard, 2003; Cutrini, 2006).5,463,428 5,045,374 6,787,320
63,011,644 57,841,645 65,837,595
merchandise has become in contemporary economies a great asset
in achieving competitiveness positions and in imposing ﬁnancial
instruments and support for agricultural policy new developments.
As for agricultural exports represent an instrument for increasing
the both the level of the inland agricultural potential valorisation
and for new ﬁnancial resources need for implementing new pro-
duction technology and capital formation.
According to (FAOSTAT, 2015) Romania exported in 2013 com-
modities of 65,837,595 thousand dollars value, 1.62 times more
than in 2009 as it is presented in Table 1. Agricultural products’
exports doubled to 6,787,320 thousand dollars in 2013, compared
to 3,050,009 thousand dollars in 2009, and they account for 10% of
total exports.
The same results are reported in other papers (Popescu, 2013),
which noticed that the share of agro-food trade in Romania’s for-
eign trade increased from 3.02% in 2005 to 8.36% in 2010. The
same situation is reported by the European Commission in country
proﬁle for Romania, underlying a growth of the share of food and
agricultural products’ exports in total Romania’s exports, from 4%
in 2006 to 10% in 2013. Vegetal products were the best exported
goods (52.41%), followed by food products, beverages and tobacco
(28.46%), in 2010 (European Commission, 2015, p. 19).
Fig. 1 illustrates the structure of Romanian agro-food products’
export in 2013. According to data presented, in 2013, wheat holds
the main share of 19% of total agricultural products’ exports. They
are followed by oilseeds, with 15%, and maize with 14.3%. Tobacco
plays a signiﬁcant role in Romania’s exports, accounting for 10% of
total agricultural exports and for 1% of total merchandise exported.
The structure of exports changed over the years.
Previous reports (OECD, 2007a,b) show that Romania’s major
agro-food exports are live animals with a share of 20% of agro-food
exports in 2005, down from 23% in 2004; cereals (14%) and oilseeds
(12%, mainly sun ﬂower oil and seeds).
Meat and meat products are also important in Romania’s agri-
cultural exports, holding almost 6%, in 2013. By products category,
poultry meat holds half of meat and meat products exports. Other
important categories exported are: dairy products and eggs, sugar
296 G.H. Popescu et al. / Land Use Policy 61 (2017) 293–301
port in Romania, by product, in 2013 (%).
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Fig. 3. Evolution of Romanian exports of agro-food products of animal origin,
SFig. 1. The structure of agro-food ex
ource: authors‘ own computation based on FAOSTAT (2015).
nd honey and fruits and vegetables, and beverages, with shares
round two% and values exceeding 100,000 thousand dollars. The
tructure of exports contains almost the same agro-food products,
s other studies report (Zanvetor, 2014): cereals (wheat and corn),
ilseeds (sunﬂower seed and rapeseed), tobacco and fat and oil.
xports of agricultural products are very diverse, covering a wide
ange – from live animals, meat and meat products or tobacco prod-
cts to cheese and dairy products, sugar and sugar products and
rinks.
In dynamic, exports increased in value for all agro-food cate-
ories, except mixed grain, millet, rye, sorghum, milk condensed
nd evaporated (Fig. 2). Noteworthy the signiﬁcant increase of
xports of triticale, 30 times, from 147 thousand dollars in 2009,
o 4552 thousand dollars in 2013. Cereals’ exports have upward
rends as well: oats’ exports increased 13 times, barley 3.5 times,
aize 2.7 times, wheat 3 times.
Likewise, exports of products of animal origin increased sharply
Fig. 3): meat of swine, 15 times; meat of bovine, almost 7 times;
utter, almost 4 times; dairy products and eggs, 3 times.
This rapid upward trend of agro-food exports brings competi-
ive position for Romania in external markets. Romania’s exports
ccount for 0.35% of world exports. For agricultural products, Roma-
ia’s exports hold 0.48% of total exports with agricultural products
Fig. 2). Almost the same ﬁgures are reported by European Com-
ission in country proﬁle, Romania holds 0.3% of exports market
hare (European Commission, 2015, p. 11).
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By product category (Fig. 4), Romania holds different exports
market share 3.4% for barley, 2.7% for maize, 2.6% for wheat, 2.3
for triticale, 1.2 for oilseeds. Animal origin products have exports
market shares less than one%.
By destination, European Commission reports that the EU is the
destination for 70% of Romania’s exports. The proportion of exports
going to the EU has decreased somewhat since Romania joined in
2007 (European Commission, 2015, p. 18). This evolution is due to
the sharp decline of exports to Italy, from 17% in 2007 to 12% in
2011 2012 2013
Oats
m Triticale
Beverages
s Pulses
nd Honey Tobacco
cts of vegetal origin exports, 2009-2013.
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ource: authors’ own  computation based on FAOSTAT (2015).
013. Other EU countries only partially compensated for this. Out-
ide the EU, the most relevant markets are neighbouring countries:
urkey, the Russian Federation, Ukraine and Moldova, but in this
roup only Turkey has a share above 5%.
Other studies (Gavrilescu, 2014) show the same destina-
ion markets in the EU for the Romanian agro-food exports:
taly, Germany, Greece, Spain, Hungary, Bulgaria, Netherlands and
rance. These eight countries accounted together for 76.6% in the
otal Romanian exports to the EU (in 2004–06), and their cumulated
hare increased to 81.5% in 2011–13.
The last reports (Ministry of Agriculture and Rural Development,
014) show that Romania has registered an agro-food trade sur-
lus of EUR 496.5 million in the ﬁrst ten months of 2014, up by
UR 314.5 million compared to the same period the year before.
heat, cigarettes, maize and sunﬂower seeds, four products that
ave the biggest shares in total exports, contributed to the surplus
egistered. Trade surpluses were also registered mainly in the case
f wheat (+EUR 66.7 million), maize (+EUR 67.3 million), live sheep
nd goats (+EUR 28.9 million) and nuts (+EUR 19.8 million).
.2. Comparative advantage of Romanian agro-food commodities
According to the Revealed Comparative Advantage (RCA) Data
isualization of World Bank (2014), in September 2014, the
evealed comparative advantages of Romania are: 1.13 for veg-
table products, 0.65 for animal products and 0.81 for food
ommodities. As reports of International Monetary Fund show
IMF, 2011), Romania is in the process of expanding the products in
hich it has a trade potential, namely in manufacturing, machin-
ry and transport, and beverages and tobacco sectors, for which the
evealed Comparative Advantages are: 1.4, 1.2 and, respectively,
.2.
Strezoska (2015) estimated the trade competitiveness of Balkan
ountries and, for Romania, reported that, out of 6672 studied, 349
roducts reveal a weak comparative export advantage, 273 have a
oderate, and 459 products a strong revealed comparative advan-
age, making it the highest number of products among those having
 revealed comparative advantage. The aggregate number of prod-
cts for which Romania has a comparative advantage is 1081, which
s less than the number of products with a comparative disadvan-
age.
Previous studies (Rusali and Gavrilescu, 2008) reported a high
evel of competitiveness in the trade between Romania and EU-
5 for: live animals, vegetable products, oil seed, roots and tubers,
ruits, cereals, oils and fats, preparations of meat.
Rusali (2012) studied EU accession impacts on the compara-
ive advantages in agricultural trade, in the case of Romania and
bserved that certain products, previously expressing an export
otential, have suffered in the period 2007–2009 an important
ecline in their commercial specialization: such is the case of
ive animals and animal products, which, although still have pos-
tive trade balance, the net export amounts registered signiﬁcantSource: authors’ own computation based on FAOSTAT (2015).
declines. The results identiﬁed similar loss for oilseeds, milk and
dairy products.
Voicilas (2013) highlighted the gains and losses of Romanian
agro-food products on EU intra-trade market and identiﬁed two
types of products: active (honey, sheep) and passive (cereals,
oilseeds). He underlined wheat and maize, among cereals, and rape,
among oilseeds. The active products have an ascendant trend and
very good perspectives (competitiveness) and the passive products
have a linear evolution under the pressure of different factors.
Gavrilescu (2014) estimated agro-food trade competitiveness
in the post-accession period in Romania using the methodology
of Constant Market Share (CMS). The results show that the largest
export growth registered tobacco and tobacco products, for which
the increased competitiveness was  the main driver (78.6%), while
the market size effect was almost zero. For oilseeds, the main driver
of the export growth has been the change in the import structure
of the EU (market composition effect). For cereals, the competi-
tiveness and the market composition effect were prevalent, almost
equal in share (40.8%, respectively 39.6%). Negative competitive
and market composition effects were present for live animals, and
vegetables.
More recent studies (Arghiroiu et al., 2015) show that Romania
registered a positive balance for cereals, oil seeds and oleaginous
fruits, tobacco, live animals, products with raw material nature.
For the remaining agro-food groups imports are massive, espe-
cially meat, sugars and sugar confectionery, fruits etc. The situation
seems to be improving in recent years in terms of the total balance
of trade balance, due to the major inﬂuence of exports of cereals
and oil seeds and oleaginous. In Appendix A and Appendix B and
in Figs. 5 and 7, the Relative Comparative Advantages Indices are
illustrated.
As respects the products of vegetal origin (Fig. 5), almost all
cereals (barley, maize, sorghum, triticale, wheat) have competitive
advantages on world markets. Oilseeds, sugar and honey, tobacco
are also competitive, because their indices are above unity. Among
cereals, barley has the highest index of revealed competitive advan-
tage of 7.06, followed by maize (5.72), wheat (5.41) and triticale
(4.18). Notable values of indices have tobacco (3.46) and oilseeds
(2.53).
Vegetables and fruits, oats, rye, beverages, pulses and rice have
relative competitive disadvantages on world market, as long as they
have indices bellow unity. Rye’s index was very closed to value 1
in 2009 and sorghum in 2012.
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Fig. 8a. Dynamic of Balassa indices for Romanian agro-food products of animal
origin, 2009–2013.
Source: authors’ own computation based on FAOSTAT (2015).
ig. 6. Dynamic of Balassa indices for Romanian agro-food products of vegetal ori-
in, 2009–2013.
ource: authors’ own  computation based on FAOSTAT (2015).
In dynamic (Fig. 6), competitiveness increased for barley, maize
nd wheat in the period 2009–2012, and decreased for triticale,
ilseeds and tobacco. Sugar and honey were competitive in 2010
nd 2011, with indices above unity: 1.04 and, respectively, 1.03. In
013 their index dropped to 0.6.
As respects the products of animal origin (Fig. 7), poultry meat,
heep meat and milk condensed and evaporated are competitive
n the world market, because their indices are above unity, in the
eriod under analysis. Meat and meat preparations were much
losed to competitiveness in 2012, when their index was 0.82.
Among meat categories, poultry meat has relative competitive
dvantages in international trade, because its index is 1.4, drop-
ing from 2.28 in 2012. Sheep meat used to have an index of 1.1
n 2010, and then it dropped to 0.4 in 2013. Balassa index for milk
condensed and evaporated) reached the value of 2.64 in 2009, and
hen it fell to 0.66, in 2013.
Our ﬁndings show the same situation as previous stud-
ed reported, except the fact that international competitiveness
hanged in time for some categories, like sorghum, milk, sheep
eat, roots and tubers, fruits, beverages which used to have com-
etitive advantages as shows other studies, but which are not
ompetitive in 2013.
Evolution of Balassa indices for Romanian agro-food products of
nimal origin during 2009–2013 is presented in Fig. 7.
We may  also conclude that agro-food products of vegetal origin
ave higher competitiveness in international trade than products
f animal origin. Cereals, tobacco and oilseeds have the highest
evealed competitive advantages, as shows their Balassa indices
hich exceed the value of unity.
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ource: authors’ own  computation based on FAOSTAT (2015).Fig. 8b. Structure of production, arable land in 2013 (%).
Source: authors’ own computation based on statistical data of FAOSTAT (2015).
Competitiveness has increased for barley, maize and wheat in
the period under analysis, and fell down for triticale, oilseeds,
tobacco, milk and poultry and sheep meat. On the opposite side,
millet, oats, beverages, butter, dairy and eggs, fruits and vegeta-
bles, pulses, rice, bovine and swine meat have revealed competitive
disadvantages in international trade.
3.3. International competitiveness of agro-food products and
land use correlations
Having this empirical evidence of trade competitiveness for
agro-food products, we should have a look to Romanian agricul-
ture and the way  the land is cultivated to ﬁnd out whether there
are correlations among trade competitiveness and land use. Of the
23.8 million ha as is the total area of Romania, utilized agricultural
area in farms is about 13.3 million ha (55.9%), of which about 8.3
million ha is arable land (The Chamber of Commerce and Industry
of Romania, 2014). By use, arable land covers about 62.5% of the
agricultural area. Grains and oilseeds occupy 80% of arable land.
Among cereals, maize and wheat occupy the largest areas
(Figs. 8a and 9a), maize accounting for 30.3% of total arable land,
and wheat 25.3%. Signiﬁcant arable lands are cultivated with oil
crops (17.2%) and barley (almost 6%). Land cultivated with vegeta-
bles, roots and tubers and oats have lower shares in arable land:
3.18%, 2.5%, respectively 2.2%.
In dynamic, there are signiﬁcant increases of land cultivated
with millet and sorghum (over three times), triticale, oil crops and
maize (Figs. 8a and 9a). Areas cultivated with rice, rye, roots and
tubers dropped in the period under analysis, and areas cultivated
with barley, oats, wheat, pulses, and vegetables are steady.
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Figs. 7 and 9billustrates the correlations between area cultivated
ith different crops and exports ‘ competitiveness, for cereals,
ilseeds, pulses, fruits and vegetables and tobacco. It can be noted
hat exports competitiveness and area cultivated are correlated
nly for triticale and wheat, which have coefﬁcients of correlation
bove 0.7. This indicates that, when areas cultivated with triticale
nd wheat increase, their competitiveness grows, as a result of the
act that larger areas means higher production and surpluses that
an be exported after ensuring domestic consumption and strategic
tocks. Weak correlations occur for rye and oil crops and there are
nsigniﬁcant correlations for all the remaining products. This indi-
ates that exports competitiveness is not inﬂuenced mainly by the
rea cultivated, but other factors, such as yields, prices, domestic
onsumption, stocks variations, exports of other countries on the
orld market etc.
Starting from the fact that triticale and wheat have high revealedompetitive advantages and from the premise, issued by estimat-
ng the correlation, that when areas cultivated with triticale and
heat increase, their competitiveness grows, structural changes
f land use are developed in the direction of rising the areasnd exports competitiveness, by product.
cultivated with triticale and wheat, despite the areas cultivated
with crops which are not competitive on external market. If we
look to Appendix A, among crops that can be cultivated on arable
land, millet, oats, pulses and rye have low competitiveness (0.08,
0.55, 0.03 and, respectively, 0.18). Also if we take into consideration
Figs. 9a and 9b, the areas cultivated with millet and ryes are insignif-
icant to be considered. In return, the land cultivated with oats and
pulses occupies 181,985 ha, respectively 51,986 ha, so they will be
considered in our scenarios.
According to FAOSTAT (2015) Romania exported 2122 tons of
oats, in value of 1,447,000 dollars in 2013. Total production of oats
was 373,783 tons and the yield was  2054 kg/ha, in 2013. If the 2122
tons of oats are not exported and produced, Romania saves 1033 ha
that can be cultivated with triticale and wheat, which are com-
petitive in international trade, compared to oats. Continuing the
argumentation, according to FAOSTAT (2015), Romania exported
1319 tons of pulses, in value of 1,082,000 dollars. Total production
of pulses was 74214 tons and the yield was 1427 kg/ha, in 2013. If
the 1319 tons of pulses are not exported and produced, Romania
saves 924 ha that can be cultivated with triticale and wheat. The
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Table 2
Scenario for structural changes in land use for increasing international competitiveness.
Area reassigned to wheat (ha) Yield (kg/ha) Production (kg) Price (dollars/kg) Value of wheat exported (dollars) New Balassa index for wheat
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t1957 3478 6,806,446 0.27 
ource: authors’ own  computation.
otal area which can be reassigned to crops more competitive than
ats and pulses is 1957 ha.
One scenario with structural changes in land use is illustrated
n Table 2, where the 1957 ha of land is reassigned to wheat (wheat
ave been chosen because it has higher competitiveness than trit-
cale).
The proposed structural changes by shifting oats and pulses
reas with wheat bring surpluses to wheat exports value of
,837,740 dollars. This leads to positive changes in international
ompetitiveness, because Balassa index slightly increases from 5.41
o 5.42. We  may  conclude that small changes in land use (like a
rowth of 0.093% of area cultivated with wheat) results in insignif-
cant competitiveness increases (0.18% of Balassa index).
. Conclusions
The answer to the research question is that, in Romania, the land
s cultivated with crops which are competitive on world market:
aize, wheat, oil crops and barley. These four categories accounts
or almost 80% of arable land and have high competitiveness indices
f 7.94, 7.52, 3.51 and, respectively, 9.81. Triticale and tobacco are
lso competitive on world markets, with Balassa indices of 6.65 and,
espectively, 4.8, but their shares in arable land are lower 0.87% and,
espectively, 0.01. The same products: maize, wheat, oilseeds and
arley account for signiﬁcant shares in agro-food exports: wheat
olds the main share of 19%, followed by oilseeds, with 15%, and
aize with 14.3%. This structure of exports contains almost the
ame agro-food products as other studies report.
Although Romania has registered an agro-food trade surplus of
UR 496.5 million in the ﬁrst ten months of 2014, there are numer-
us products with revealed comparative disadvantages. It is the
ase of animal origin products, whose indices are below unity: dairy
roducts and eggs, butter, meat and meat preparations. We  may
onclude that the surplus registered in agro-food trade is deter-
ined by the upward trend of cereals’ export: triticale exports
ncreased 30 times, oats exports 13 times, barley exports 3.5 times,
heat exports 3 times, maize exports 2.7 times.
Exports competitiveness and land use are correlated only for
heat and triticale, for which become relevant to realize scenarios
f increasing the areas cultivated with these crops. Small changes in
and use proposed within this piece of research resulted in insignif-
cant competitiveness increases.
The other way around, we may  argue that big changes in land use
ould lead to signiﬁcant competitiveness increases, but the ques-
ion is to what extend can be further expanded the area so that food
ecurity and diet diversity would not be compromised. For instant,
egetables are products with low competitiveness, but decreasing
heir area harvested would have implications for domestic con-
umption, in the context in which Romania imports vegetables
uring the winter, to complete the supply in off season.ppendix A. Balassa indices as share of total merchandise
rade in case of Romania, 2009–2013.
Source: authors‘ own computation based on FAOSTAT (2015).1,837,740.42 5.42
Comodity 2009 2010 2011 2012 2013 2009–2013
Barley 5.69 7.87 8.23 7.97 9.81 4.12
Flour, wheat 0.27 0.75 0.12 0.13 0.25 −0.01
Maize 5.41 6.94 6.92 6.86 7.94 2.54
Millet 0.19 0.45 0.02 0.23 0.08 −0.11
Oats 0.06 0.06 0.11 0.47 0.55 0.49
Rye  0.89 0.21 0.26 0.33 0.18 −0.72
Sorghum 0.55 0.23 0.28 1.04 0.32 −0.23
Triticale 0.39 0.31 2.60 6.06 6.65 6.26
Wheat 4.14 4.75 2.67 4.55 7.52 3.37
Beer 0.26 0.24 0.33 0.33 0.44 0.18
Beverages 0.33 0.33 0.33 0.34 0.33 0.00
Butter 0.02 0.06 0.07 0.07 0.05 0.03
Dairy Products + Eggs 0.21 0.27 0.26 0.42 0.41 0.19
Fruit + Vegetables 0.24 0.35 0.30 0.31 0.31 0.06
Meat and Meat Preparations 0.43 0.63 0.83 0.99 0.82 0.39
Meat Bovine Fresh 0.04 0.07 0.18 0.28 0.14 0.11
Meat of Swine 0.03 0.12 0.14 0.41 0.39 0.36
Meat Poultry Fresh 1.11 1.54 2.42 2.74 1.94 0.83
Meat Sheep Fresh 0.67 1.28 1.08 0.41 0.56 −0.11
Milk Condensed + Evaporated 2.62 2.89 2.93 2.12 0.92 −1.70
Oilseeds 3.39 4.00 4.68 2.23 3.51 0.11
Pulses 0.03 0.09 0.04 0.05 0.03 0.01
Rice 0.15 0.35 0.33 0.22 0.18 0.03
Sugar and Honey 0.81 1.20 1.23 0.99 0.83 0.02
Tobacco 4.70 4.61 4.85 4.90 4.80 0.10
Wine + Vermouth + Sim. 0.26 0.19 0.18 0.20 0.19 −0.07
Appendix B. Balassa indices as share of total agricultural
products, in case of Romania, 2009–2013.
Source: authors‘ own computation based on FAOSTAT (2015).
Comodity 2009 2010 2011 2012 2013 2009−11
Barley 5.75 6.82 6.85 6.64 7.06 1.31
Flour, wheat 0.27 0.65 0.1 0.11 0.18 −0.09
Maize 5.46 6.02 5.76 5.72 5.72 0.26
Millet 0.19 0.39 0.02 0.19 0.06 −0.13
Oats  0.06 0.05 0.09 0.39 0.4 0.34
Rye  0.9 0.18 0.22 0.28 0.13 −0.77
Sorghum 0.56 0.2 0.24 0.87 0.23 −0.33
Triticale 0.39 0.27 2.17 5.05 4.79 4.4
Wheat 4.18 4.12 2.22 3.79 5.41 1.23
Beer 0.26 0.21 0.27 0.27 0.32 0.06
Beverages 0.33 0.29 0.27 0.28 0.24 −0.09
Butter 0.02 0.05 0.06 0.06 0.04 0.02
Dairy Products + Eggs 0.22 0.23 0.22 0.35 0.29 0.07
Fruit + Vegetables 0.25 0.3 0.25 0.26 0.22 −0.03
Meat and Meat Preparations 0.43 0.55 0.69 0.82 0.59 0.16
Meat Bovine Fresh 0.04 0.06 0.15 0.23 0.1 0.06
Meat of Swine 0.04 0.1 0.11 0.34 0.28 0.24
Meat Poultry Fresh 1.12 1.33 2.01 2.28 1.4 0.28
Meat Sheep Fresh 0.68 1.11 0.9 0.34 0.4 −0.28
Milk Condensed + Evaporated 2.64 2.51 2.44 1.77 0.66 −1.98
Oilseeds 3.43 3.47 3.9 1.86 2.53 −0.9
Pulses 0.03 0.08 0.04 0.04 0.02 −0.01
Rice  0.15 0.31 0.28 0.18 0.13 −0.02
Sugar and Honey 0.82 1.04 1.03 0.83 0.6 −0.22
Tobacco 4.75 4 4.04 4.09 3.46 −1.29
Wine + Vermouth + Sim. 0.26 0.17 0.15 0.17 0.14 −0.12
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